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Abstract 
 
Studies on relationship between zooplankton abudance and water quality parameter in Kundavada Lake were 
made between January 2007 and December 2007. In the current investigation, impact of different physico-chemical 
parameters on zooplankton population was found. Ten genera of zooplankton were identified. The relationship between 
zooplankton and water quality parameters was varied from place to place depending upon the condition of the lake 
water. 
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1. Backgrounds 
 
Zooplankton supports the economically 
important fish population. Zooplankton is the major 
mode of energy transfer between the phytoplankton 
and the aquatic animals. Different environmental 
factors that determine the characters of water have 
great importance upon the growth abundance of 
zooplankton.The water quality parameters and 
nutrient status of water play then most important 
role in governing the production of plank tonic 
biomass. But no information is available on the 
variation of zooplankton and their relationship with 
the physico-chemical parameters of water in 
Kundavada Lake. The physico-chemical parameters 
are water temperature, pH, dissolved oxygen (DO), 
total alkanity, salinity and free carbon dioxide.  
 
 
* Corresponding author.  
Tel.:+91-9902970999; Fax: 08265-221005 
e-mail: profthirumala@gmail.com.  
Although the lake is one of the most 
frequently studied lake in Davangere district region 
of Karnataka, India. 
 
2.  Study area   
Kundavda Lake is about 1.0 km away from 
Davangere city. This water body lies between 
75053’ of east longitude and 14027’ of north latitude. 
Total land area of this water body is 1072421.345 
m2. Rain water is the main source for this water 
body. In recent years, due to the developmental 
activities around the catchment area, sewage also 
has started entering into the Lake along with the rain 
water. During the study period, the water spread 
area was about 971249.52 m2. The water of this 
pond is used for agricultural activities. During rainy 
season 404687.3 m2 of paddy depends on this pond 
(PWD). Besides this, water is also used for washing 
clothes, cattle bathing and other domestic purposes. 
The catchment area of the lake is covered by natural 
vegetation. Recently government has allowed public 
to conduct fishing activities in this pond. During the 
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study period the catchment area received an annual 
rainfall of around 600 mm (irrigation department).  
 
3. Material and Method 
Zooplankton samples were collected between 
January and December 2007 from 4 station of the 
Kundavada Lake, India by using simple conical 
tow-net of mesh size 80µm and samples were kept 
in the plastic container. 
Borax buffered formaldehyde was used at 1.5 
ml/250ml samples and samples were taken 250 mL 
each and every occasion. For zooplankton counting, 
the sedge wick-Rafter cell (S-R) was used which is 
50 mm long, 20 mm wide and 1mm deep. Number 
of zooplankton in the S-R cell was derived from the 
following formula: 
 
No.ml-1  =   
 
where: 
C  = number of organisms counted 
L  = Length of each strip ( S-R cell length)  
        in mm 
D  = depth of strip ( whipple grid image  
        width) in mm 
S  = number of strips counted  
W = width of S-R cell   
 
 
 
Number of cells per mm was multiplied by a 
correction factor to adjust the number of organisms 
per liter. 
 
4. Results and Discussions 
 
Two genera Rotifer, five genera of 
cladocerans and three genera of copepods were 
identified in Kundavada Lake. Among rotifers, 
Brachinous species and Keratella tropica were 
recorded while, Daphnia sp., Moina daphnia, 
Diaphanosoma sp., Ceriodaphnia sp., and Bosmina 
species were noticed in the genus Cladocerans. 
Genera Copepods include Cyclops, Mesocyclops 
and Diaptomus species, respectively. Relationship 
between zooplankton abundance and different water 
quality parameters in Kundavada Lake  are studied 
and results  are depicted in tables 1 - 6. 
Water body is an ecosystem with a network 
of various physico-chemical parameters and its 
biota. The physico-chemical parameters and 
plankton communities together form comprehensive 
ecosystem and as in any ecosystem, there are 
interaction between the zooplankton and also 
between the phytoplankton and the water quality 
parameters. These interactions are directly or 
indirectly subjected to the complex influences, some 
of which results in quantitative changes, e.g. 
increase or decrease of size of the population, 
according to Welch (1952) [6]. 
 
Table 1. Net zooplankton abundance and different water quality parameters in Kundavada Lake - site I 
Net 
zooplankton 
abundance 
Water 
temperature 
(0C) 
pH Salinity (ppt) 
Dissolved 
oxygen  
(mg/L) 
Total 
alkanity  
(mg CaCO3) 
Free CO2 
(mg O2/L) 
446 31.40 7.48 8.00 6.33 106.39 2.86 
385 31.20 7.60 11.10 5.40 99.20 2.62 
445 30.30 7.53 14.00 5.20 106.39 3.32 
389 29.30 7.50 14.39 5.61 116.60 2.32 
253 29.68 7.39 14.39 6.98 116.50 1.80 
 
 
Table 2. Correlation coefficient (r) between net zooplankton abundance and different water quality 
parameters and regression equation (Y), in Kundavada Lake - site I  
Relationship Regression equation  
(Y) 
Correlation 
coefficient, r 
df 
Zooplankton abundance Vs free CO2 Y =  34.4 + 133.3* x 0.907 4 
Zooplankton abundance Vs total alkalinity Y =  914.0 + 5.02 x -0.510 4 
Zooplankton abundance Vs DO Y =  763.7 + 65.8* x -0.780 4 
Zooplankton abundance Vs salinity Y =  550.8 + 13.5* x -0.479 4 
Zooplankton abundance Vs  pH Y = - 4695.2 + 676* x 0.700 4 
Zooplankton abundance Vs water temperature Y =  -4670 +168.0*x 0.845 4 
*significance level at 5% 
 
Table 3. Net zooplankton abundance and different water quality in site II - Kundavada Lake 
Net zooplankton Water pH Salinity Dissolved Total alkanity  Free CO2  
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abundance temperature 
(0C) 
(ppt) oxygen 
(mg/L) 
(mg CaCO3) (mg O2/L) 
410 28.40 8.30 12.40 9.68 322 0.25 
897 29.60 8.58 11.00 10.28 317 0.30 
705 28.60 8.30 11.45 10.15 146 0.52 
1112 29.50 8.00 12.00 10.00 155.8 0.50 
512 29.50 7.74 10.48 9.20 184 0.26 
 
 
Table 4.  Correlation coefficient (r) between net zooplankton abundance and different water quality parameters and 
regression equation (Y), in Kundavada Lake - site II 
Relationship Regression equation  
(Y) 
Correlation 
coefficient, r 
df 
Zooplankton abundance Vs free CO2 Y= 209.0+ 1338.0* x 0.700 4 
Zooplankton abundance Vs total alkalinity Y = 951.4 + 0.90* x -0.300 4 
Zooplankton abundance Vs DO Y = 4026.1 + 481.7 * x 0.680 4 
Zooplankton abundance Vs salinity Y= 678.3 +4.0* x 0.020 4 
Zooplankton abundance Vs pH Y = 416.2 + 140.3* x 0.160 4 
Zooplankton abundance Vs water temperature Y = 3241 + 136.18* x -0.170 4 
*significance level at 5% 
 
Table 5. Net zooplankton abundance and different water quality parameters in  Kundavada Lake, site-III  
Net zooplankton 
abundance 
Water 
temperature 
(0C) 
pH Salinity 
(ppt) 
Dissolved 
oxygen 
(mg/L) 
Total alkanity 
(mg CaCO3) 
Free CO2 (mg 
O2/L) 
1668 29.04 8.3 2.0 6.2 106.6 1.40 
2502 29.66 8.4 0.5 4.8 168.0 1.72 
1251 29.6 8.3 0.1 6.04 122.0 1.42 
2500 29.7 8.4 0.48 4.90 168.0 1.70 
 
Table 6. Correlation coefficient (r) between net zooplankton abundance and different water quality parameters and 
regression equation (Y), in Kundavada Lake - site III 
Relationship Regression equation  
(Y) 
Correlation 
coefficient, r 
df 
Zooplankton abundance Vs free CO2 Y= 1354.92+ 424.06* x 0.130 3 
Zooplankton abundance Vs total alkalinity Y =248.0 + 13.41* x 0.538 3 
Zooplankton abundance Vs DO Y= 6208.9 -731.85*x -0.650 3 
Zooplankton abundance Vs salinity Y= 2533.8 -554.78*x -0.063 3 
Zooplankton abundance Vs pH Y= 37008.12-4169*x -0.280 3 
Zooplankton abundance Vs water temperature Y= -42072.05+ 1500.01*x 0.760 3 
*significance level at 5% 
     
Zooplankton abundance showed inverse 
relationship with water temperature in site II (r = - 
0.170) which is poorly negatively correlated. 
Similar findings are obtained by Chowdhury et al. 
(1987) and Islam et al. (2000) [2, 3].  
However, zooplankton showed direct positive 
relationship with water temperature at site I and III 
(tables 2 - 4). 
The zooplankton abundance also showed 
inverse relationship with pH in site III (r = -0.280) 
which is poorly correlated (table 6). Similar results 
are reported by Alam et al., 1987 and Patra & Azadi 
1987 [1, 5].  
The situation is different for sites I and II, 
which showed direct positive relationship with pH (r 
= 0.700 and r = 0.160) moderately to poorly 
correlated (tables 2, 3 and 4). 
The present study emphasizes that free CO2 is 
highly positively correlated with zooplankton in 
sites I and II (r = 0.907; r = 0.700).  
The direct relationship of zooplankton with 
free CO2 is poorly correlated with zooplankton 
abundance (r = 0.130) in site III (table 6). The 
salinity is inversely related to zooplankton 
abundance in site I (r = - 0.479) and in site III (r = -
0.063) (tables 2 and 6).    
The zooplankton abundance showed inverse 
relationship with dissolved oxygen (DO) in site I (r 
= -0.780) and in site III (r = -0.650) which all are 
moderately correlated (tables 2 and 6). On the other 
hand, zooplankton showed positive relationship with 
DO in site II (r = 0.680), being moderately 
correlated (table 6).  
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Similar results were reported by Miah et al. 
(1981) and Alam et al. (1987) [4, 1]. Total alkalinity 
showed direct relationship with zooplankton 
abundance in site III (r = 0.580).  
Miah et al. (1981) and Alam et al. (1987) 
reported similar results [4, 1]. The relationship 
alkalinity and zooplankton is inverse in the sites I (r 
= -0.510) and II (r = -0.300) (tables 2 and 4).  
 
5. Conclusions 
 
The number of species present today and their 
distribution pattern is the result of both their 
evolutionary history and present day environmental 
circumstances.  
Information on environmental conditions and 
on the structure and functioning of communities is 
used in preparing management plan and minimizing 
adverse effects of unsustainable development and 
pollution. 
Conservation on aquatic system is 
fundamentally more difficult than on land because 
of the much greater degree of inter connectedness 
and lack of clear boundaries. So this type of work 
will help us to formalize the management plans.     
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